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CHAPTER I 
INTRODUCTION
 This thesis presents the objective of the project, the problem statement, 
project background, the scopes of project, and the organization of the thesis. 
1.1 Objective of Project  
The objective of this project is to design and simulate single layer 
symmetrical interdigital band pass filters with elliptical response operating at 2.45 
GHz using MathCAD [1] and Sonnet v 9.52 [2] softwares. 
1.2 Problem Statement 
The recent years had witnessed the emergence and rapid development of 
wireless technology.  Among the popular wireless application at present are the 
2Wireless Local Area Network (WLAN) and the Bluetooth technology.  Filter is one 
of the most important components in an electronic circuit.  Compact filter structure is 
essential in a space-limited modern circuit.  Microwave filters are the solutions to the 
compact filter structure problem.  Interdigital configuration has been chosen for this 
project due to its compact size. 
1.3 Background of Project  
This project is a continuation of that done by Mohd Fairus bin Mohd Yusoff 
[3].  The work presented the design of single and multilayer interdigital band pass 
filters with Chebychev response for both symmetrical and asymmetrical 
configurations. In this project, emphasize is given on the design of single layer 
symmetrical and asymmetrical interdigital band pass filters with elliptical response.
It is aimed at investigating the characteristics of the response and its advantages 
compared to Chebychev response filters.  
1.4 Scopes of Project  
The scopes of the project are as follows: 
(i) Literature review on basic microwave and filter theories as well as 
familiarization of MathCAD and Sonnet Suite softwares. 
(ii) Design of symmetrical and asymmetrical interdigital and pass filters 
using MathCAD. 
(iii) Simulating the designed filters with electromagnetic software,    
Sonnet Suite v9.52. 
3(iv) Analyze the characteristics and performance of the designed   filter to 
determine the ideal filter structure. 
(v) Analyze and compare the characteristics and performance of the 
optimum design structure with the results from the previous project. 
(vi) Thesis writing. 
The specifications are as follows, which are similar to that of reference [3]: 
(i) Center Frequency : 2.45 GHz 
(ii) Filter Response : Elliptic 
(iii) Bandwidth  : 0.3 GHz 
(iv) Pass band ripple : 0.2 dB 
(v) Stop band attenuation : 30 dB 
The microwave board parameters are as follows: 
(i) Dielectric constant  : 9.6 
(ii) Substrates thickness : 1.27 mm 
(iii) Metal thickness : 35µm 
The configuration of a single layer symmetrical interdigital band pass filter is shown 
in Figure 1.1. 
.Figure 1 : Configuration of an interdigital filter [4]. 
41.5 Organization of Thesis  
This thesis consists of six chapters. Chapter I presents the objective of the 
project, the problem statement, project background, the scopes of project, and lastly 
the organization of the thesis. 
 Chapter II discusses the microwave fundamentals.  This includes Scattering 
parameters, frequency response and microwave transmission lines theory. 
 Chapter III discusses the filter theory.  Discussion includes the various types 
of filters, ideal and non-ideal filters, microwave filters and filter synthesis. 
 Chapter IV discusses on the softwares used in the design, mainly MathCAD 
and Sonnet v9.52 
 Chapter V presents the results and discussions were made. 
 Chapter VI concludes the thesis and suggestions for future work were made. 
